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(54) COMMUNICATION TERMINAL ACCOMMODATION APPARATUS AND SCHEDULING METHOD 



(57) A DL resource control section 203 controls the 
status of communication resource assignment of a di- 
rect link type network. An MS resource control section 
204 controls the status of communication resource as- 
signment of a master-slave type network. When carry- 
ing out communications between terminal apparatus 
held in different networks, a transmission resource as- 
signing section 205 refers to the status of communica- 



tion resource assignment of the two networks controlled 
by the DL resource control section 203 and the MS re- 
source control section 204 and assigns the same com- 
munication resources to both terminal apparatus of a 
transmitting side and a receiving side. Thus, the com- 
munication resources can be utilized effectively when 
carrying out communications between the terminal ap- 
paratus held in different networks respectively. 
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Description 

Technical Field 

[0001] The present invention relates to a communica- 
tion terminal holding apparatus and a scheduling meth- 
od which are applied to a wire communication system 
or a mobile communication system, and more particu- 
larly, to a communication terminal holding apparatus 
and a scheduling method which are applicable lo a plu- 
rality of networks having different structures from each 
otner. 

Background Art 

[0002] In multimedia interface for which the needs has 
been sharply increased recently, under various user cir- 
cumstances such as in public, office, home and the like, 
a high speed and large volume data transmission is de- 
sired. As one of multimedia interfaces which provide 
such high speed and large volume data transmission, a 
high speed wireless access network, a high speed radio 
access network or the like are getting the focus of public 
interest, 

[0003] As an example of typical structure of such net- 
works, a master-slave type network and a direct link type 
network are given. In the master-slave type network, by 
means of a central control via a communication terminal 
holding apparatus, a plurality of terminal apparatus car- 
ries out communication with the communication termi- 
nal holding apparatus. On the other hand, in the direct 
link type network, by means of a central control via a 
communication terminal holding apparatus, which has 
the control right, in one or more communication terminal 
holding apparatus, a plurality of terminal apparatus and 
another communication terminal holding apparatus car- 
ry out each communication. 

[0004] A master-slave type network shown in FIG. 1 
comprises a communication terminal holding apparatus 
11 having access point (AP) facility, which is equivalent 
to a base station apparatus in a mobile communication 
system, and MT device apparatus 12,13 and 1 4 having 
mobile terminal (MT) facility respectively, which is equiv- 
alent to mobile station apparatus such as a portable tel- 
ephone apparatus or the like. In the master-slave type 
network, the communication terminal holding apparatus 
11 carries out a scheduling thereby communication re- 
courses such as time area and frequency or the like are 
assigned, and communication between the MT device 
apparatus is always carried out via the communication 
terminal holding apparatus 11 . 

[0005] A direct link type network shown in FIG. 2 com- 
prises CC/WT device apparatus 21 and 22 which have 
a central controller (CC) facility and a wireless terminal 
(WT) facility, and WT device apparatus 23 and 24 which 
have a WT facility only, and communications are per- 
formed between the WT device apparatus directly. In 
this case, the control right is transferred between the 



CC/WT device apparatus 21 and 22, which have a CC 
facility respectively, and the apparatus having the con- 
trol right carries out the scheduling. 
[0006] Accompanying the expansion of application 

5 field of the network, a request to put to use such a net- 
work that a master-slave type network and a direct link 
type network are integrated each other. Now. such a net- 
work that has a communication terminal holding appa- 
ratus 31 provided with CC/WT/AP facilities, which is ca- 

1 o pable of including both of MT device apparatus of a mas- 
ter-slave type network and WT device apparatus of a 
direct link type network as shown in FIG. 3. will be con- 
sidered. 

[0007] To carry out a high speed and large volume da- 
? 5 ta transmission by means of a multimedia radio commu- 
nication system, it is essential to carry out scheduling 
effectively on a limited communication resources and 
various scheduling methods have been proposed. For 
example, a method is disclosed in a Japanese Unexam- 
20 ined Patent Application Publication No. 11 -243578, in 
which, for a purpose of reducing the controlling load of 
a base station and making the buffer size smaller even 
when the number of terminal apparatus is increased, 
terminal apparatus are divided into groups when includ- 
es ing the terminal apparatus and assignment of commu- 
nication resources is carried out in each group. 
[0008] In a conventional communication terminal 
holding apparatus 31 also in a network shown in the 
foregoing FIG. 3, the scheduling is carried out so as to 
30 prevent any competition or collision of the communica- 
tion resources from occurring when carrying out com- 
munications between a WT device apparatus and an MT 
device apparatus. Now, referring to a timing sheet in 
FIG. 4, an operation of scheduling in a conventional 
35 communication terminal holding apparatus 31 will be 
described while taking an example of a case where a 
communication request is made from the WT device ap- 
paratus 24 to the MT device apparatus 14. In FIG. 4, the 
description will be made as to the case where the com- 
40 munication resources are divided on the basis of time 
region. 

[0009] First of all. the communication terminal holding 
apparatus 31 carries out a scheduling to assign com- 
munication resources Ta-b of a period of time from a to 

45 b. which is presently not used in a direct link type net- 
work, and makes a notice of control information 41. 
which instructs to transmit data by means of a commu- 
nication resources Ta-b, lo the WT device apparatus 24. 
Then, the WT device apparatus 24 transmits the data 

50 42 by means of the communication resources Ta-b, and 
the communication terminal holding apparatus 31 re- 
ceives the data. 

[0010] Then, the communication terminal holding ap- 
paratus 31 carries out a scheduling to assign communi- 
55 cation resources Tc-d of a period of time from c to d, 
which is presently not used in the master-slave type net- 
work, and makes a notice of control information 43, 
which instructs to receive the data by means of the com- 
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munication resources Tc-d, to the MT device apparatus 
14. Then, the communication terminal holding appara- 
tus 31 transmits the data 42 by means of the communi- 
cation resources Tc-d, and the MT device apparatus 14 
receives the data. 5 
[001 1] As described above, the conventional commu- 
nication terminal holding apparatus carries out the 
scheduling on each network to prevent any competition 
or collision of the communication resources from occur- 
ring, once receives the data transmitted from a transmit- W 
ting side terminal apparatus by means of a certain com- 
munication resources by own apparatus and transmits 
the data to a receiving side terminal apparatus by means 
of other communication resources. 

[0012J However, in the scheduling method of the con- '5 
ventional communication terminal holding apparatus, 
when carrying out communications between the termi- 
nal apparatus which are held in different networks re- 
spectively, since communication resources of different 
periods of time for transmission and for reception are 20 
assigned respectively, such a problem that a high speed 
and large volume data transmission is prevented from 
being realized resides in. For example, in a case of the 
foregoing FIG. 4. in order to transmit the data 42 from 
the WT device apparatus 24 to the MT device apparatus 25 
14, two periods of communication resources Ta-b and 
communication resources Tc-d are required. 

Disclosure of Invention 

30 

[001 3] An object of the present invention is to provide 
a communication terminal holding apparatus and a 
scheduling method which are capable of utilizing com- 
munication resources effectively when carrying out 
communication between terminal apparatus held in dif- 35 
ferent networks from each other, in which a master- 
slave type network and a direct link type network are 
integrated. 

[0014] It is possible to achieve the object by assigning 
the same communication resources for transmission *o 
and for reception while referring to the assignment sta- 
tus of the communication resources of each network 
when carrying out communication between the terminal 
apparatus held in different networks. 

45 

Brief Description of Drawings 
[0015] 

FIG. 1 is a block diagram illustrating a configuration so 

of the master-slave type network: 

FIG. 2 is a block diagram illustrating a configuration 

of the direct link type network; 

FIG. 3 is a block diagram illustrating a configuration 

of a network in which the master-slave type network 55 

and the direct link type network are integrated each 

other; 

FIG, 4 is a timing sheet illustrating a scheduling op- 



eration of a conventional communication terminal 
holding apparatus; 

FIG. 5 is a block diagram illustrating a configuration 
of a network including a communication terminal 
holding apparatus according to a first embodiment 
of the present invention; 

FIG. 6 is a block diagram illustrating a configuration 
of a communication terminal holding apparatus ac- 
cording to the first embodiment of the present in- 
vention: 

FIG. 7 is a diagram illustrating a control table held 
by the communication terminal holding apparatus 
according to the first embodiment of the present in- 
vention; 

FIG. 8 is a diagram illustrating a control table held 
by the communication terminal holding apparatus 
according to the first embodiment of the present in- 
vention; 

FIG. 9 is a timing sheet illustrating a scheduling op- 
eration of the communication terminal holding ap- 
paratus according to the first embodiment of the 
present invention; 

FIG. 10 is a timing sheet illustrating a scheduling 
operation of the communication terminal holding 
apparatus according to the first embodiment of the 
present invention; 

FIG. 11 is a block diagram illustrating a configura- 
tion of a network including a communication termi- 
nal holding apparatus according to a second em- 
bodiment of the present invention; 
FIG. 12 is a block diagram illustrating a configura- 
tion of a communication terminal holding apparatus 
according to the second embodiment of the present 
invention; 

FIG. 13 is a timing sheet illustrating a scheduling 
operation of the communication terminal holding 
apparatus according to the second embodiment of 
the present invention; 

FIG. 14 is a timing sheet illustrating a scheduling 
operation of the communication terminal holding 
apparatus according to the second embodiment of 
the present invention; 

FIG. 15 is a diagram illustrating an example of a 
configuration of a multi frame; 
FIG. 16 is a block diagram illustrating a configura- 
tion of a network including a communication termi- 
nal holding apparatus according to a third embodi- 
ment of the present invention; and 
FIG. 17 is a block diagram illustrating a configura- 
tion of a communication terminal holding apparatus 
according to the third embodiment of the present 
invention. 

Best Mode for Carrying Out the Invention 

[001 6J Now. embodiments of the present invention 
will be described in detail below with reference to at- 
tached drawings. In the following embodiments, the 
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case, in which communication resources are divided on 
the basis of time region, will be described. 

(First embodiment) 

[0017] FIG. 5 is a block diagram illustrating a config- 
uration of a network including a communication terminal 
holding apparatus according to a first embodiment of the 
present invention; a master-slave type network and a 
direct link type network are integrated with each other 
in the network. 

[0018] In FIG. 5, a communication terminal holding 
apparatus 101 according to a first embodiment of the 
present invention is provided with CC/WT/AP facilities, 
which is capable of includining both of a WT device ap- 
paratus of the direct link type network and an MT device 
apparatus of the master-slave type network. The com- 
munication terminal holding apparatus 101 constitutes 
the direct link type network along with WT device appa- 
ratus 102-104, and constitutes the master-slave type 
network along with MT device apparatus 105 and 106. 
[0019] FIG. 6 is a block diagram illustrating a config- 
uration of the communication terminal holding appara- 
tus 101 according to the first embodiment of the present 
invention shown in FIG. 5. The communication terminal 
holding apparatus 101 is constituted comprising a WT 
transmission request processing section 201, an MT 
transmission request processing section 202, a DL (di- 
rect link type network) resource control section 203, an 
MS (master-slave type network) resource control sec- 
tion 204, a transmission resource assigning section 205. 
a DL control information generating section 206, an MS 
control information generating section 207, a DL inter- 
face section 208 and an MS interface section 209. 
[0020] The WT transmission request processing sec- 
tion 201 processes a transmission request signal, which 
requests to transmit data from a WT device apparatus 
to an MT device apparatus, transmitted from the WT de- 
vice apparatus to output the data to the transmission re- 
source assigning section 205. The MT transmission re- 
quest processing section 202 processes a transmission 
request signal, which requests to transmit data from an 
MT device apparatus to a WT device apparatus, trans- 
mitted from the MT device apparatus shown in FIG. 5 to 
output the data to the transmission resource assigning 
section 205, 

[0021] The DL resource control section 203 controls 
assignment status of communication resources of the 
direct link type network on a table, and renews the con- 
trol table according to a notice from the transmission re- 
source assigning section 205. The MS resource control 
section 204 controls assignment status of communica- 
tion resources of the master-slave type network on a ta- 
ble and renews the control table according to a notice 
from the transmission resource assigning section 205. 
The contents of the tables controlled in the DL resource 
control section 203 and the MS resource control section 
204 will be described later. 



[0022] When the transmission request signal is input 
from the WT transmission request processing section 
201 or the MT transmission request processing section 
202. the transmission resource assigning section 205 

5 refers to the tables controlled by the DL resource control 
section 203 and the MS resource control section 204 , 
assigns communication resources appropriate to the 
communication, and notices the assignment results to 
the DL control information generating section 206 and 

1 ° the MS control information generating section 207. De- 
tailed description of the scheduling operation of the 
communication terminal holding apparatus 101 having 
the transmission resource assigning section 205 as the 
center thereof will be given later. 

? 5 [0023] The DL control information generating section 
206 generates, when the notice from the transmission 
resource assigning section 205 is received, a piece of 
control information for scheduling to transmit the control 
information to the WT device apparatus at the transmit- 

20 ting side or the receiving side of the data communication 
via the DL interface section 208. The MS control infor- 
mation generating section 207 generates, when the no- 
tice from the transmission resource assigning section 
205 is received, a piece of control information for sched- 

25 uling to transmit the control information to the MT device 
apparatus at the transmitting side or the receiving side 
of the data communication via the MS interface section 
209. 

[0024] The DL interface section 208 performs data 
30 communications with the WT device apparatus 102-104 
of the direct link type network. The MS interface section 
209 performs data communications with the MT device 
apparatus 105 and 106 of the master-slave type net- 
work. 

35 [0025] Next, a description will be made as to the con- 
tents of the tables which are controlled in the DL re- 
source control section 203 and the MS resource control 
section 204 referring to FIG. 7 and FIG. 8. Fig. 7 is a 
diagram illustrating the content of the table controlled in 

w the DL resource control section 203; FIG. 8 is a diagram 
illustrating the content of the table controlled in the MS 
resource control section 204. 

[0026] The DL resource control section 203 controls, 
as shown in FIG. 7. the present assignment status of 

■*5 communication resources of the direct link type network 
on the table. Likewise, the MS resource control section 
204 controls, as shown in FIG. 8. the present assign- 
ment status of communication resources of the master- 
slave type network on the table. In FIG. 7 and FIG. 8. 

50 Tn-m represents communication resources of a period 
of time from time n to m, and the transmitting side ap- 
paratus and the receiving side apparatus, which are in 
communication with each other on the basis of each 
communication resource, are controlled. Columns of the 

55 communication resources of the transmitting side appa- 
ratus and the receiving side apparatus, which are pres- 
ently not used for communication, are indicated as "NOT 
USED". Also, "BC" in FIG. 7 and FIG. 8 represents 
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broadcast. 

(0027] The transmission resource assigning section 
205 refers to the tables, when carrying out communica- 
tions between the terminal apparatus held in the differ- 
ent networks, controlled in the DL resource control sec- 
tion 203 and the MS resource control section 204 to as- 
sign the same communication resources (for exampie. 
T039 1-0450) which are not used in the respective net- 
works. 

[0028] Next, a description will be made as to the 
scheduling operation of the communication terminal 
holding apparatus 101 while taking an example of the 
case where a communication request is made from the 
WT device apparatus 104 to the MT device apparatus 
106 referring to FIG. 7, FIG. 8 and the timing sheet in 
FIG. 9. 

{0029] First of all, a transmission request signal that 
requests to transmit data to the MT device apparatus 
106 is transmitted from the WT device apparatus 104. 
The WT transmission request processing section 201 
processes the transmission request signal to output to 
the transmission resource assigning section 205. 
[0030] The transmission resource assigning section 
205 refers to the tables, when the transmission request 
signal is input, shown in FIG. 7 and FIG. 8 to carry out 
a scheduling to assign the communication resources 
T039 1-0450, which are presently not used in both net- 
works, as communication resources for transmission 
and for reception. And, the transmission resource as- 
signing section 205 outputs the assignment result, 
which represents the communication resources 
T039 1-0450. to the DL resource control section 203. the 
MS resource control section 204. the DL control infor- 
mation generating section 206 and the MS control infor- 
mation generating section 207. The DL resource control 
section 203 and the MS resource control section 204 
renew the contents of the tables which are controlled 
basing on the input assignment result. 
[0031] After that, the DL control information generat- 
ing section 206 generates control information 501 that 
instructs a data transmission by means of the commu- 
nication resources T039 1-0450 to transmit to the WT 
device apparatus 104 via the DL interface section 208. 
The MS control information generating section 207 gen- 
erates control information 502 that instructs a data 
transmission by means of the communication resources 
T0391-0450 to transmit to the MT device apparatus 106 
via the MS interface section 209. 
[0032] Then, the WT device apparatus 1 04 transmits 
the data 503 by means of the communication resources 
T0391 -0450 and the transmitted data 503 is received by 
the MT device apparatus 106 via the DL interface sec- 
tion 208 and the MS interface section 209 of the com- 
munication terminal holding apparatus 101. 
[0033] Provided that the transmission intervals be- 
tween the control information 501 and the control infor- 
mation 502 are spaced within a specified range of the 
network holding, other communications may be estab- 



lished with equal intervals therebetween, or may be fol- 
lowed thereby consecutively. Furthermore, before and 
after the information communication, although commu- 
nications such as band request, communication control 
s or the like may be carried out, it is permitted provided 
that these communications conform to the protocols of 
the respective networks. 

[0034] Next, referring to the timing flow sheet in FIG. 
10. a description will be made as to the scheduling op- 
iG eration ot the communication terminal holding appara- 
tus 101 in a case where a communication request is 
made from the MT device apparatus 106 to the WT de- 
vice apparatus 104. 

[0035] First of all, when a transmission request signal 
» 5 is input from the MT device apparatus 1 06, the commu- 
nication terminal holding apparatus 101 carries out a 
scheduling to assign the same communication resourc- 
es as the communication resources for transmission 
and reception within the range of communication re- 
20 sources that are presently not used in both networks. 
And ; the communication terminal holding apparatus 101 
transmits control information 601 that instructs a data 
transmission by means of the assigned communication 
resources (for example, T039 1-0450) to the MT device 
25 apparatus 106, and transmits control information 602 
that instructs a data reception by means of the assigned 
communication resources to the WT device apparatus 
104. 

[0036] The MT device apparatus 106 transmits the 
30 data 603 by means of the assigned communication re- 
sources, and the transmitted data 603 is received by the 
WT device apparatus 104 via the communication termi- 
nal holding apparatus 101. Since being a terminal ap- 
paratus within the master-slave type network, the MT 
35 device apparatus 1 06 transmits the data to the commu- 
nication terminal holding apparatus 101. However, the 
communication terminal holding apparatus101 trans- 
mits the received data promptly without performing any 
operation with respect thereto: consequently, the com- 
40 munication from the MT device apparatus to the WT de- 
vice apparatus can be established. 
[0037] As described above, according to the first em- 
bodiment, when carrying out communication between 
terminal apparatus held in different networks respec- 
ts lively, it is enabled to assign a piece of communication 
resources to the communication of one data by referring 
to the assignment status of the communication resourc- 
es of the respective networks and carrying out a sched- 
uling that assigns the same communication resources 
so to the transmitting side and the receiving side, respec- 
tively; thus, it is enabled to utilize the communication 
resources effectively. 



55 



(Second embodiment) 

[0038J FIG. 11 is a block diagram illustrating a config- 
uration of a network including a communication terminal 
holding apparatus according to a second embodiment 
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of the present invention, and a master-slave type net- 
work and a direct link type network are integrated with 
each other in this network , 

[0039] A point where the second embodiment is dif- 
ferent from the first embodiment is that an apparatus of 
a communication terminal holding apparatus which 
makes the CC facility operate (CC/WT), is different from 
an apparatus of a communication terminal holding ap- 
paratus which makes the AP facility operate (CC/WT) 
and that the communication terminal holding apparatus 
of the WT/AP according to the second embodiment co- 
operates with the scheduling carried out bv a communi- 
catfon terminal holding apparatus of the CC/WT which 
has the same configuration as that of the conventional 
apparatus. 

[0040] Referring to FIG. 1 1 . a communication terminal 
holding apparatus 701 according to the second embod- 
iment of the present invention has WT/AP facilities 
which are capable of holding an MT device apparatus 
of the master-slave type network. Also, the communica- 
tion terminal holding apparatus 702 has CC/WT facili- 
ties, which are capable of holding a WT device appara- 
tus of the direct link type network. The communication 
terminal holding apparatus 701 constitutes the direct 
link type network along with the communication terminal 
holding apparatus 702 and WT device apparatus 703 
and 704 and constitutes the master-slave type network 
along with MT device apparatus 705 and 706. 
[0041] FIG. 12 is a block diagram illustrating a config- 
uration of a communication terminal holding apparatus 
701 according to the first (second) embodiment of the 
present invention shown in FIG. 11. In the communica- 
tion terminal holding apparatus 701 shown in FIG 12 
the components that are the same as those of the com- 
munication terminal holding apparatus 101 shown in 
FIG. 6 are given with the same reference numerals in 
FIG, 6 and the descriptions thereof will be omitted. 
[0042] The communication terminal holding appara- 
tus 701 shown in FIG. 12 is different, compared with the 
communication terminal holding apparatus 101 shown 
in FIG. 6, in the operation of the transmission resource- 
assigning section 801 from that of the transmission re- 
source assigning section 205. Also, the communication 
terminal holding apparatus 701 shown in FIG. 12 adopts 
the constitution such that, compared with the communi- 
cation terminal holding apparatus 101 shown in FIG. 6, 
the WT transmission request processing section 201 
the DL resource control section 203 and the DL control 
information generating section 206 are eliminated; and 
a DL control information processing section 802 is add- 
ed thereto. Further, in FIG. 11 and FIG. 12, the commu- 
nication terminal holding apparatus 702 controls the as- 
signment status of communication resources of the di- 
rect link type network on the table, and performs the 
scheduling. 

[0043] Now, a description will be made as to the op- 
eration of the communication terminal holding appara- 
tus 701 of the case where a communication request is 



made from the WT device apparatus 704 to the MT de- 
vice apparatus 706. 

[0044] In this case, first of all. a transmission request 
signal that requests to transmit data to the MT device 
» apparatus 706 is transmitted from the WT device appa- 
ratus 704. Then, the communication terminal holding 
apparatus 702. which has received the transmission re- 
quest signal, transmits a piece of control information that 
requests information of assignable communication re- 
io sources of the master-slave type network to the com- 
munication terminal holding apparatus 701 . The control 
information is received by the DL interface section 208 
and is input to the transmission resource assigning sec- 
tion 801 via the DL control information processinq sec- 
<5 tior»802. y 
[0045] The transmission resource assigning section 
801 refers to the table controlled by the MS resource 
control section 204, and outputs communication re- 
sources, which are appropriate to the communication, 
M to the DL control information processing section 802. 
The DL control information processing section 802 gen- 
erates a piece of information which indicates communi- 
cation resources appropriate to the communication of 
the master-slave type network to output to the commu- 
^ nication terminal holding apparatus 702 via the DL in- 
terface section 208. 

[0046] The communication terminal holding appara- 
tus 702 refers to the information received from the DL 
control information processing section 802 and the 
30 present status of communication resources of the direct 
link type network, and carries out a scheduling to assign 
the communication resources for transmission. For ex- 
ample, as shown in foregoing FIG. 8, assuming that the 
communication resources of the master-slave type net- 
work, which are presently not used, are T0391-2000, 
and as shown in foregoing FIG. 7. the communication 
resources of the direct link type network, which are pres- 
ently not used, are T0G0MO00 and T1351-2000, the 
communication terminal holding apparatus 702 assigns 
*° the communication resources within a range of 
T0391-1000 and T1351-2000, which are not used by 
both two networks. 

[0047] The communication terminal holding appara- 
tus 701 cooperates with the scheduling performed by 
4 5 the communication terminal holding apparatus 702. 
FIG. 13 is a timing sheet illustrating a scheduling oper- 
ation performed by the communication terminal holding 
apparatus 701 and 702 in a case where a communica- 
tion request is made from the WT device apparatus 704 
50 to the MT device apparatus 706. 

[0048] The communication terminal holding appara- 
tus 702 generates a piece of control information 901 that 
instructs data transmission by means of the assigned 
communication resources (for example. T0391 -0450) to 
& transmit to the WT device apparatus 704 and the com- 
munication terminal holding apparatus 701 . In the com- 
munication terminal holding apparatus 701. the control 
information 901 is received by the DL interface section 
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208 and input to the MS control information generating 
section 207 via the DL control information processing 
section 802. 

[0049] The MS control information generating section 
207 generates a piece of control information 902 that 
instructs a data reception by means of the same com- 
munication resources as the communication resources 
ror transmission io transmit to the MT device apparatus 
706 via the MS interface section 209. 
[0050] The WT device apparatus 704 transmits data 
903 by means of the communication resources instruct- 
ed by the control information, and the transmitted data 
903 is received by the MT device apparatus 706 via the 
DL interface section 208 and the MS interface section 
209 of the communication terminal holding apparatus 

[0051] Provided that the transmission intervals be- 
tween the control information 901 and the control infor- 
mation 902 are spaced within a specified range of the 
network holding, other communications may be estab- 
lished with equal intervals therebetween, or may be fol- 
lowed thereby consecutively. Furthermore, before and 
after the information communication, although commu- 
nications such as band request, communication control 
or the like may be carried out, it is permitted provided 
that these communications conform to the protocols of 
the respective networks. 

[0052] Next, a description will be made as to the op- 
eration of the communication terminal holding appara- 
tus 701 of the case where a communication request is 
made from the MT device apparatus 706 to the WT de- 
vice apparatus 704, 

[0053] in this case, the MT transmission request 
processing section 202 processes the transmission re- 
quest signal transmitted from the MT device apparatus 
706 to output to the transmission resource assigninq 
section 801. 

[0054] The transmission resource assigning section 
801 refers to the table controlled by the MS resource 
control section 204 and outputs the communication re- 
sources appropriate to the communication to the DL 
control information processing section 802. The DL con- 
trol information processing section 802 generates a 
piece of information that indicates the communication 
resources appropriate to the communication of the mas- 
ter-slave type network to output to the communication 
terminal holding apparatus 702 via the DL interface sec- 
tion 208. 

[0055] The communication terminal holding appara- 
tus 702 refers to the information received from the DL 
control information processing section 802 and the 
present status of communication resources of the direct 
link type network, and carries out a scheduling to assign 
communication resources for reception. 
[0056] The communication terminal holding appara- 
tus 701 cooperates with the scheduling performed by 
the communication terminal holding apparatus 702. 
FIG. 14 is a timing sheet illustrating the scheduling op- 



eration performed by the communication terminal hold- 
ing apparatus 701 and 702 of the case where a commu- 
nication request is made from the MT device apparatus 
706 to the WT device apparatus 704. 
5 [0057] The communication terminal holding appara- 
tus 702 generates a piece of control information 1001 
that instructs a data reception by means of the assigned 
communication resources (lor example. T039 1-0450) io 
transmit io the WT device apparatus 704 and to the com- 
'0 munication terminal holding apparatus 701 . In the com- 
munication terminal holding apparatus 701, the control 
information 1001 is received by the DL interface section 
208 to input to the MS control information generating 
section 207 via the DL control information processinq 
'5 section 802. 

[0058] The MS control information generating section 
207 generates a piece of control information 1002 that 
instructs a data transmission by means of the same 
communication resources as the communication re- 
20 sources for reception to transmit to the MT device ap- 
paratus 706 via the MS interface section 209. 
[0059] The MT device apparatus 706 transmits data 
1003 by means of the communication resources in- 
structed by the control information, and the transmitted 
25 data 1003 is received by the WT device apparatus 704 
via the MS interface section 209 and the DL interface 
section 208 of the communication terminal holding ap- 
paratus 701 . Since being a terminal apparatus within the 
master-slave type network, the MT device apparatus 
30 706 transmits the data to the communication terminal 
holding apparatus 701. However, the communication 
terminal holding apparatus 701 transmits the received 
daia promptly without performing any operation with re- 
spect to the data; consequently, it is enabled to establish 
35 the communication from the MT device apparatus to the 
WT device apparatus. 

[0060] Provided that the transmission intervals be- 
tween the control information 901 and the control infor- 
mation 902 are spaced within a specified range of the 
40 network holding, other communications may be estab- 
lished with equal intervals therebetween, or may be fol- 
lowed thereby consecutively. Furthermore, before and 
after the information communication, although commu- 
nications such as band request, communication control 
<s or the like may be carried out, it is permitted provided 
tnat communications conform to the protocols of the re- 
spective networks. 

[0061] As described above, according to the second 
embodiment, when carrying out communications be- 
50 tween the terminal apparatus held in different networks, 
it is enabled to assign a piece of communication re- 
sources to a communication of one data by carrying out 
the scheduling while a communication terminal holding 
apparatus having the AP facility cooperates with a com- 
55 munication terminal holding apparatus having the CC 
facility; thus, it is enabled to utilize the communication 
resources effectively. 
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(Third embodiment) 



[0062] A plurality of types are provided for radio net- 
work, and some of them are capable of integrating with 
each oiner as the foregoing first and second emoodi- 
ments. For example, although HiSWAN and HiperLAN 
have different network structures respectively, since the 
channel layout thereof almost coincides each other, it is 
possible to carry out communications between the ter- 
minal apparatus held in different networks by means of 
the same communication resources. Generally the net- 
work structure of the HiSWAN is the master-slave type 
and the network structure of the HiperLAN is the master- 
slave type or the direct link type. 
[0063] On the other hand, some of the protocols for 
the radio network are not capable of integrating so easily 
even when the present invention is applied to For ex- 
ample, since IEEE802.11 and HiperLAN have a quite 
different channel layout respectively, it is impossible to 
carry out communications between the terminal appa- 
ratus held in networks having different protocol respec- 
tively by means of the same communication resources. 
In such a case, a plurality of communication frames as 
shown in FIG. 15 are prepared (in FIG, 15, the case 
where two communication frames of 1101 and 1102 are 
prepared is shown), it is adapted so as to make the in- 
formation of the protocols, which are not capable of in- 
tegrating with each other by means of the respective 
communication frames, be transmitted, and to carry out 
the scheduling so as not to transmit information by 
means of any other communication frames during the 
period of time when a piece of information is transmitted 
by means of a communication frame. In FIG. 15, the 
case, in which a scheduling is carried out so as to make 
the communication frame 1101 transmit a piece of infor- 
mation of the IEEE802.11 and to make the communica- 
tion frame 1102 transmit information of the HiperLAN or 
the HiSWAN; and the transmitting communication frame 
is changed over every 2ms, is shown. 
[0064] A plurality of communication frames prepared 
for transmitting information between these protocols, 
which are not capable of integrating with each other is 
called as "multi frame". In a third embodiment, a descrip- 
tion will be made as to a communication terminal holding 
apparatus and a scheduling method thereof in a network 
of the multi frame. 

[0065] FIG. 16 is a block diagram illustrating a config- 
uration of a network including a communication terminal 
holding apparatus according to the third embodiment of 
the present invention. In FIG. 16, a first network 1201 is 
a network in which the master-slave type network and 
the direct link type network are integrated each other as 
shown by the foregoing embodiment 1. A second net- 
work 1 202 is a network of a protocol which is not capable 
of integrating with the first network 1201, For example 
the first network 1201 is a network in which a HiperLAN 
and a HiSWAN are integrated each other: the second 
network 1202 is a network of an IEEE802.11. A multi- 



frame scheduler 1203 performs assignment of commu- 
nication resources between the first network 1201 and 
the second network 1202. 

[0066] The first network 1201 is different, compared 
5 with the network shown in FIG. 5, only in the internal 
configuration of the communication terminal holding ap- 
paratus 1211 according to (he third embodiment from 
that of the communication terminal holding apparatus 
101. FIG, 17 is a block diagram illustrating a configura- 
10 tion of the communication terminal holding apparatus 
1211. In the communication terminal holding apparatus 
1211 shown in FIG. 17, components, which are the 
same as those of the communication terminal holding 
apparatus 101 shown in FIG. 6. will be given with the 
>5 same reference numerals as those in FIG. 6. and the 
description thereof will be omitted. 
[0067] The communication terminal holding appara- 
tus 1 21 1 shown in FIG 1 7 is different, compared with the 
communication terminal holding apparatus 101 shown 
20 in FIG. 6, in the operation of the communication re- 
source assigning section 1301 from that of the transmis- 
sion resource assigning section 205. Also, the commu- 
nication terminal holding apparatus 1211 shown in FIG. 
17 adopts the constitution in which an MF (multi frame) 
25 control information processing section 1 302 and an MF 
interface section 1303 are added to the communication 
terminal holding apparatus 101 shown in FIG. 6. 
[0068] The MF control information processing section 
1 302 receives a piece of information that indicates com- 
™ munication resources, which is assigned to the first net- 
work 1201 by the multi frame scheduler 1203, via the 
MF interface section 1303 to output to the communica- 
tion resource assigning section 1301. 
[0069] The communication resource assigning sec- 
35 tion 1301 refers to the information input from the MF 
control information processing section 1 302, and carries 
out a scheduling within a range of the communication 
resources assigned to the first network 1201. 
[0070] For example, when a communication request 
w between the terminal apparatus held in different net- 
works of the first network 1201 is made, the communi- 
cation resource assigning section 1301, in the same 
manner as the first embodiment, refers to the tables con- 
trolled by the DL resource control section 203 and the 
45 MS resource control section 204, and carries out the 
scheduling to assign the communication resources ap- 
propriate to the communication within the communica- 
tion resources assigned to the first network 1201, 
[0071] Also, when a communication request is made 
50 to a terminal apparatus held in the second network 1 202 
from a terminal apparatus held in the first network 1201 
a scheduling to assign the communication resources^ 
which is presently not used, as the communication re- 
sources for transmission within the communication re- 
^ sources assigned to the first network 1 201 As performed 
to notice to the MF control information processing sec- 
tion 1302. The MF control information processing sec- 
tion 1 302 generates, receiving the notice from the com- 
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munication resource assigning section 1302(1301), a 
piece of control information for scheduling to transmit to 
the multi frame scheduler 1 203 via the MF interface sec- 
lion 1303, 

[0072] As described above, by performing scheduling 
within the communication resources assigned by the 
multi frame scheduler, it is enabled to apply the present 
invention to a multi frame network structure. 
[0073] Even between the protocols such as the Hiper- 
LAN and the IEEE802.11 that are not capable of inte- 
grating each other at the point of time the present inven- 
tion was made, in the future, such a case is conceivable 
that a extension may be made in an upper layer for an 
extension of message or an interconnection to reduce 
problems due to the layout of the channels and it may 
be enabled to carry out communications via the same 
communication resources in a partial or the entire com- 
munication period. In such a case, it is enabled to apply 
the method described in the present invention to the 
communication between these protocols. 
[0074] As demonstrated in the foregoing descriptions, 
according to the present invention, by referring to the 
assignment status of the communication resources of 
each network, it is enabled to carry out the scheduling 
to assign the same communication resources to the 
transmitting side and the receiving side; thus it is ena- 
bled to utilize the communication resources effectively. 
[0075] This application is based on the Japanese Pat- 
ent Application No.2000-261951 filed on August 30. 
2000. entire content of which is expressly incorporated 
by reference herein. 

Industrial Applicability 

[0076] The present invention is suitably applicable to 
a wire communication system and a mobile communi- 
cation system comprising a plurality of networks having 
structures different from each other. 
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Claims 



A communication terminal holding apparatus, com- 
prising: 

first controlling means for controlling status of 
communication resource assignment of a first 
network; 

second controlling means for controlling status 
of communication resource assignment of a 

second network: and 

communication resource assigning means for 
assigning the same communication resources 
to both terminal apparatus of a transmitting side 
and a receiving side while referring to status of 
communication resource assignment of said 
two networks when carrying out communica- 
tions between terminal apparatus held in differ- 



ed 



45 



50 



55 



2. A communication terminal holding apparatus, com- 
prising: 

first controlling means tor controlling status ol 
communication resource assignment of a direct 
link type network; 

second controlling means for controlling status 
of communication resource assignment of a 
master-slave type network; and 
communication resource assigning means for 
assigning communication resources for recep- 
tion, when a communication request is made 
from a first terminal apparatus held in the direct 
link type network to a second terminal appara- 
tus held in the master-slave type network, to 
said second terminal apparatus and assigning 
the same communication resources as said 
communication resources for reception to said 
first terminal apparatus as communication re- 
sources for transmission while referring to the 
status of communication resource assignment 
of said two networks. 

3, A communication terminal holding apparatus, com- 
prising: 

first controlling means for controlling status of 
communication resource assignment of a direct 
link type network; 

second controlling means for controlling status 
of communication resource assignment of a 
master-slave type network; and 
communication resource assigning means for 
assigning communication resources for trans- 
mission, when a communication request is 
made to a first terminal apparatus held in the 
direct link type network from a second terminal 
apparatus held in the master-slave type net- 
work, to said second terminal apparatus and 
assigning the same communication resources 
as said communication resources for transmis- 
sion to said first terminal apparatus as commu- 
nication resources for reception while referring 
to the status of communication resource as- 
signment of said two networks. 

I. A communication terminal holding apparatus, com- 
prising: 

obtaining means for obtaining information rep- 
resenting assignment status of communication 
resources controlled by another communica- 
tion terminal holding apparatus of a first net- 
work; 

controlling means for controlling status of com- 
munication resources assignment of a second 
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network ; and 

communication resource assigning means for 
assigning the same communication resources 
to both terminal apparatus of a transmitting side 
and a receiving side, when carrying out com- 5 
munication between terminal apparatus held in 
different networks respectively, while referring 
to status of communication resource assign- 
ment of said two networks. 

10 

5. A communication terminal holding apparatus, com- 
orising; 

obtaining means for obtaining information rep- 
resenting assignment status of communication *5 
resources controlled by another communica- 
tion terminal holding apparatus of a direct link 
type network; 

controlling means for controlling status of com- 
munication resource assignment of a master- 20 
slave type network; and 
communication resource assigning means for 
assigning, when a communication request is 
made from a first terminal apparatus held in the 
direct link type network to a second terminal ap- 25 
paratus held in the master-slave type network, 
the same communication resources as com- 
munication resources for transmission which 
has been assigned to said first terminal appa- 
ratus by said other communication terminal 30 
holding apparatus to said second terminal ap- 
paratus as communication resources for recep- 
tion. 

i. A communication terminal holding apparatus, com- 35 
prising; 

obtaining means for obtaining information rep- 
resenting assignment status of communication 
resources controlled by another communica- *o 
tion terminal holding apparatus of a direct link 
type network; 

controlling means for controlling status of com- 
munication resource assignment of a master- 
slave type network; and 45 
communication resource assigning means for 
assigning, when a communication request is 
made to a first terminal apparatus held in the 
direct link type network from a second terminal 
apparatus held in the master-slave type net- 50 
work, the same communication resources as 
communication resources for reception which 
has been assigned to said first terminal appa- 
ratus by said other communication terminal 
holding apparatus to said second terminal ap- ss 
paratus as communication resources for trans- 
mission. 



7. A communication terminal holding apparatus in any 
of claims 1 to 6, in which, in a case of a network 
structure of a multi frame, the communication re- 
source assigning means assigns communication 
resources for transmission or reception within a 
range of the communication resources assigned to 
a network in which own apparatus is held. 

8. A base station apparatus comprising a communica- 
tion terminal holding apparatus, wherein said com- 
munication terminal holding apparatus comprises; 

first controlling means for controlling status of 
communication resource assignment of a first 
network; 

second controlling means for controlling status 
of communication resource assignment of a 
second network; and 

communication resource assigning means for 
assigning, when carrying out communications 
between terminal apparatus held in different 
networks, the same communication resources 
to both terminal apparatus of a transmitting side 
and a receiving side while referring to the status 
of communication resource assignment of said 
two networks. 

9. A scheduling method comprising the steps of: 

selecting the same communication resources, 
when carrying out communications between 
terminal apparatus held in different networks, 
that are presently not used at both sides of said 
two networks; and 

assigning said selected same communication 
resources to a transmitting side terminal appa- 
ratus and a receiving side terminal apparatus. 

10. A scheduling method comprising the steps of: 

selecting the same communication resources, 
when a communication request is made from a 
first terminal apparatus held in a direct link type 
network to a second terminal apparatus held in 
a master-slave type network, that are presently 
not used at both sides of said direct link type 
network and said master-slave type network: 
assigning said selected communication re- 
sources to said first terminal apparatus as com- 
munication resources for transmission; and 
assigning said selected communication re- 
sources to said second terminal apparatus as 
communication resources for reception. 

1. A scheduling method comprising the steps of: 

selecting the same communication resources, 
when a communication request is made to a 
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first terminal apparatus held in a direct link type 
network from a second terminal apparatus held 
in a master-slave type network, that are pres- 
ently not used at both sides of said direct link 
type network and said master-slave type net- 5 
work; 

assigning said selected communication re- 
sources to said first terminal apparatus as com- 
munication resources for reception; and 
assigning said selected communication re- ?o 
sources to said second terminal apparatus as 
communication resources for transmission. 

12. A scheduling method comprising the steps of: 

is 

assigning communication resources, when car- 
rying out communications between terminal ap- 
paratus held in different networks, to a first ter- 
minal apparatus held in a first network by a first 
communication terminal holding apparatus 20 
which is carrying out scheduling of said first net- 
work: and 

assigning the same communication resources 
as communication resources which have been 
assigned to the first terminal apparatus to a 25 
second terminal apparatus held in second net- 
work by a second communication terminal 
holding apparatus which is carrying out sched- 
uling of said second network. 

30 

13. A scheduling method comprising the steps of: 

assigning communication resources for trans- 
mission, when a communication request is 
made from a first terminal apparatus held in a 35 
direct link type network to a second terminal ap- 
paratus held in a master-slave type network, to 
said first terminal apparatus by a first commu- 
nication terminal holding apparatus which is 
carrying out scheduling of said direct link type *o 
network; and 

assigning the same communication resources 
as the communication resources for transmis- 
sion which have been assigned to said first ter- 
minal apparatus to said second terminal appa- <*5 
ratus by a second communication terminal 
holding apparatus which is carrying out sched- 
uling of said master-slave type network as com- 
munication resources for reception. 

56' 

14. A scheduling method comprising the steps of: 

assigning communication resources for recep- 
tion, when a communication request is made to 
a first terminal apparatus held in a direct link 55 
type network from a second terminal apparatus 
held in a master-slave type network, to said first 
terminal apparatus by a first communication 



terminal holding apparatus which is carrying 
out scheduling of said direct link type network; 
and 

assigning the same communication resources 
as the communication resources for reception 
which have been assigned to said first terminal 
apparatus to said second terminal apparatus by 
a second communication terminal holding ap- 
paratus which is carrying out scheduling of said 
master-slave type network as communication 
resources for transmission. 
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